(12) INTERNATIONALAPPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 




(43) International Publication Date (10) International Publication Number 

8 February 2001 (08.02.2001) PCT WO 01/08878 Al 



B32B3/28, 

(21) International Application Number: PCT/SE00/01520 



(51) International Patent Classification 7 : 

B29C 53/26 



(22) International Filing Date: 28 July 2000 (28.07.2000) 

(25) Filing Language: Swedish 

(26) Publication Language: English 



(30) Priority Data: 

9902826-8 



2 August 1999 (02.08.1999) SE 



(71) Applicant (for all designated States except US): 
WELLPLAST AB [SE/SE]; Erik Dahlbergsgatan 58, 
S-254 40 Helsingborg (SE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): JONSSON, Anders 



[SE/SE]; Erik Dahlbergsgatan 58, S-254 40 Helsingborg 
(SE). VOLCKERTS, Jacob [SE/SE]; Hjalmshultsgatan 
14 A, S-254 41 Helsingborg (SE). INGVARSSON, Jor- 
gen [SE/SE]; Strandgatan 3, S-262 32 Angelholm (SE). 

(74) Agent: HANSSON THYRESSON PATENTBYRA AB; 

Patent Dept., Box 73, S-201 20 Malmo (SE). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, 
DK, DM, DZ, EE, ES, FI, GB, GD, GE. GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, 
TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 

{Continued on next page] 



~ (54) Title: METHOD AND DEVICE FOR THE MANUFACTURE OF CORRUGATED MATERIAL 



(57) Abstract: Method and device 
for the manufacture of corrugated 
material, at least one first plane 
sheet (19; 20) and one second sheet 
(16) of plastic material arranged in 
wave shape being brought together 
for adhesion to each other and the 
wave-shaped sheet (16) running over 
core bars (17, 18). A portion of at 
least one sheet is heated at abutment 
against the core bars (17, 18) and 
the first sheet (19; 20) is brought to 
abutment against the second sheet (16) 
for welding the sheets (16; 19, 20) 
together. First members are arranged 
for feeding at least the first plane 
sheet and the second sheet of plastic 
material running over core bars (17, 
18) and second members are arranged 
for bringing together and adhering 
the sheets. Heating members (28) 
are arranged for transferring heat to 
a portion of at least one sheet (16; 
19, 20) abutting against the core 
bars and including plastic material. 
Furthermore, guide members (17, 
18; 21; 22) are arranged for bringing 
together the first and the second sheet 
in an abutment portion and for welding 
in the portion heated by the heating 
members (28). 



00 

oo 

00 



o 




16 19 17 




WO 01/08878 ai IMMilllMUIinillllDl 



ft 



IT, LU, MC, NL, PT. SE), OAPI patent (BF, BJ, CF, CG, For two-letter codes and other abbreviations, refer to the "Guid- 
Cl, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). once Notes on Codes and Abbreviations" appearing at the begin- 

ning of each regular issue of the PCT Gazette. 

Published: 

— With international search report. 



WO 01/08878 




PCT/SE00/01520 



METHOD AND DEVICE FOR THE MANUFACTURE OF CORRUGATED 
MATERIAL 

FIELD OF THE INVENTION 

5 

The invention relates to a method and a device for the manufacture of 
corrugated material, at least one first plane sheet and one second sheet of 
plastic material arranged in wave shape being brought together for adhesion 
to each other and the wave-shaped sheet running over core bars. First mem- 
10 bers are arranged for feeding at least one plane sheet and one second sheet 
of plastic material running over the core bars and second members are 
arranged for bringing together and adhering the sheets. 

PRIOR ART 

15 

Since long, different forms of corrugated board have been manufac- 
tured and used, above all for packing and the like. Corrugated board has 
very good insulating and shock-absorbing properties, but it is also impaired 
by a plurality of disadvantages. The largest disadvantage is, perhaps, the 
20 bad moist-resistance thereof. When corrugated board becomes damp, it 
looses a large part of the supporting capacity and durability thereof. 

It is also known, per se, to form sheets of plastic material to wave 
shape and connect such wave-shaped sheets with plane sheets of similar 
material. An example of this is shown and described in US-A-4897146. The 

25 sheet that is to be wave-shaped is heated by particular heating members, 
making the material plastic. The material is then formed to wave shape with 
core bars and one side of the wave-shaped material is pressed against a 
pre-heated plane sheet by a forming drum, which is made with recesses 
being ring-shaped and adapted to the core bars. An additional plane sheet is 

30 heated in the similar way and is pressed against the other side of the wave- 
shaped material by a second preferably cooled drum. 
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The material that the sheets are made of is relatively stiff and the 
thickness of the sheets is such that at least the sheet that is to be wave- 
shaped has to be heated to such a high temperature that the material 
becomes plastic. When the joined sheets have cooled, the result is a corru- 
5 gated sheet material, which, e.g., may be used as roof or wall panels. The 
device and method according to US-A-4897146 works well for the intended 
purpose, but is less suitable for other purposes, e.g. for the manufacture of 
corrugated material for packing and the like. 



10 THE INVENTION IN SUMMARY 

An object of the invention is to provide a method for the manufacture 
of corrugated material of a plurality of material sheets, which are brought 
over core bars and heated and joined together in an effective way. An addi- 
15 tional object is to provide a device for the manufacture of corrugated material 
of at least one first sheet and one second sheet. These objects are attained 
by the invention having received the features mentioned in claim 1 and claim 
6, respectively. 

According to the method, at least one sheet is heated at abutment 
20 against the core bars, the first and the second sheet abutting against each 
other at the heating 

The device comprises heating members for the transfer of heat from 
the core bars to at least one sheet abutting against the core bars and com- 
prising plastic material, and guide members for bringing together the first and 
25 the second sheet at the heating. 

By the invention, the use of a plurality of different materials for the dif- 
ferent layers in the corrugated product is enabled. Materials of different stiff- 
ness, toughness, friction and shock-absorption may, e.g., be chosen. The 
invention also enables a faster process start up without any extensive heat- 
30 ing of drums or the like. A manufacturing process may also be finished faster 
and be temporarily stopped. 
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The finished product has a plurality of the advantages of the corru- 
gated cardboard, such as very good insulating and shock-absorbing proper- 
ties, but has in addition higher moist-resistance and durability. Furthermore, 
packages having been manufactured of the finished product may be spray 
5 steam heated. Such packages neither emit dust particles. A material suitable 
in connection with the invention is blown polyethylene film with chalk as filler. 
For many applications, it is suitable with a film thickness in the range of 0,03- 
0,4 mm. 

Packages and other products that have been produced according to 
10 the invention are especially suitable in the food industry. Also in the pharma- 
ceutical industry and the medical field, it may be advantageous to use the 
invention. 



15 



SHORT DESCRIPTION OF THE DRAWINGS 

The invention will now be described closer by embodiment examples, 
reference being made to the accompanying drawings, where 



fig. 1 is a side view of an embodiment of the device according to the 
20 invention, 

fig. 2 is a cross-sectional view, which shows how a corrugated material 
according to a first embodiment is produced, 

fig. 3 is a cross-sectional view, which shows how a corrugated material 
according to a second embodiment is produced, 

25 fig. 4 is a cross-sectional view, which shows how a corrugated material 
according to a third embodiment is produced, 

fig. 5 is a cross-sectional view, which shows how a corrugated material 
according to a fourth embodiment is produced, 

fig. 6 is a longitudinal section view from the line A-A in fig. 7 of member 
30 for corrugation of the material and 
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fig. 7 is a cross-sectional view from the line B-B in fig. 6 of the member 
in fig. 6. 



THE INVENTION 

5 

Fig. 1 shows in principal how a manufacturing line, which operates 
according to the invention, may be made. A first part A, which is shown with 
dash and dot lines, comprises a first roll 10, a second roll 1 1 and a third roll 
12, all winded up with a suitable sheet material, as well as conventional 

10 sheet stretching members 13. The different sheet materials are brought 
together in a second part B and form different layers of the finished corru- 
gated material. It should be observed that material thickness, mutual dis- 
tance between different components and other geometrical relations in fig. 1 
as well as subsequent figures are not true to scale. A plurality of dimensions 

15 and distances have been changed in relation to real conditions in order to 
show features of the invention more clearly. 

The elements that are included in part A may all be made according to 
prior art. However, it is important to notice that various sheet materials, both 
thickness and the material as such, may be arranged on the different rolls. 
20 For most applications, it is suitable to use polyethylene (PE) and polypropyl- 
ene (PP) with or without so called fillers. A suitable filler may be chalk. 

Within the scope of the invention, entirely other materials may also be 
used. For instance, it is possible to use aluminum or other similar material in 
some layer in order to achieve high tightness against gas permeation. Mate- 
25 rials that in itself cannot be heated together with the material of an adjacent 
sheet should be coated with or arranged next to a plastic layer. 

The sheet or sheets 16 that are to be corrugated or formed in wave 
shape are preferably wider and rolled on wider rolls than other sheets, so 
that the finished corrugated material comprises equally wide layers. If the 
30 sheet 16 is narrower, it will be stretched during the corrugation. Before this 
sheet 16 is brought together with other sheets, it is suitably corrugated in a 
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corrugation device. In the embodiment shown, the corrugation device com- 
prises an upper plate 14 and a lower plate 15, which is described closer ref- 
erence being made to figs. 6 and fig. 7. An alternative embodiment of a cor- 
rugation device comprises two cylinders. In such an embodiment, it may be 
5 suitable with pre-heating of the sheet 16 before the corrugation and then 
cooling of the sheet 16 afterwards. 

After the corrugation device, the corrugated sheet 16 is led in between 
at least one set of upper core bars 17 and one set of lower core bars 1 8. 
These are described further below, reference being made to figs. 2-5. An 

10 upper sheet 19 from the first roll 10 and a lower sheet 20 from the third roll 
12 are brought together with the corrugated sheet 16 at the core bars 17 and 
18. The core bars 17 and 18 extend in the common long direction V of the 
sheets, which is indicated at the corresponding arrow in fig. 1. In certain 
applications, the corrugation device may be omitted or be integrated with the 

15 core bars. The two sets of core bars 17 and 18 are suspended behind or 
outside the sheets in a way not shown closer. 

The sheets are heated by the core bars 17 and 18 and joined together 
to a corrugated sheet material through co-operation with an upper press roll 
21 and a lower press roll 22. After the joining, the ready-formed sheet mate- 
20 rial is brought further in the direction of the arrow V in a conventional way by 
an advancing upper driving roll 23 and an advancing lower driving roll 24. 
The upper press roll 21 and the lower press roll 22 may in some embodi- 
ments together advance the sheet material in a desired way. In such a case, 
the driving rolls 23 and 24 may be omitted. 

25 The driving rolls 23 and 24 are included in a third part C, which in a 

conventional way may comprise at least one guide roller 25 and one cutting 
mechanism. In the embodiment shown, the cutting mechanism comprises an 
upper knife 26 and a lower knife 27 co-operating therewith. The knives 26 
and 27 suitably move up and down and cut off the sheet material in sheets of 

30 suitable length. Additional cutting devices cut the sheets to desired width. 
The size of the sheets is, to a large extent, dependent on the application for 
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which they are intended. The third part C constitutes not in itself part of the 
invention and may be given another design depending on the application in 
question. 

In fig. 2, an example is shown of how the core bars may be arranged 
5 when a sheet material having three layers, one of which is corrugated, is to 
be produced. In this case, an upper line of core bars 17 is arranged with a 
certain mutual distance between adjacent core bars. A lower line of core 
bars 18 is arranged with the same mutual distance, but displaced in relation 
to the upper line, so that the space between the core bars is filled out with 
1 0 space for an intermediate sheet of material. 

All core bars have, in this embodiment, triangular cross-section, but 
other shapes may be chosen depending on the application in question. The 
sheet 16 that is to be corrugated runs between the upper line of core bars 17 
and the lower line of core bars 18. The upper sheet 19 runs exactly above 
15 the upper line of core bars 17 and will be pressed against the sheet 16 
between the lower line of core bars 18 and the upper press roll 21. Corre- 
spondingly, the lower sheet 20 runs exactly below the lower line of core bars 
18 and will be pressed against the sheet 16 between the upper line of core 
bars 17 and the lower press roll 22. 

20 The pressure that is effected by the press rolls 21 and 22 may in an 

alternative embodiment be generated by difference in ambient pressure or 
by the fact that the material in the sheets is stretched in the latitudinal direc- 
tion. In such a case, the press rolls 21 and 22 may be omitted. An additional 
alternative to the press rolls 21 and 22 may be reciprocating press plates. 

25 The press plates are quickly brought towards the core bars and press 

together a portion of the sheets in the way described above during the phase 
when the sheets are welded together. Next, the press plates are retracted, 
so that the sheets may be fed forwards and a new portion of the sheets 
comes in the correct position for welding together. 

30 At least parts of the portions of the core bars 17 and 18 which abut 

against the sheet 16 and/or the upper sheet 19 and/or the lower sheet 20 are 



WO 01/08878 




PCT/SE00/01520 



provided with heating members 28. By the heating members 28, heat is 
transferred to abutting and adjacent material sheets to such an extent that a 
joining of the sheets is achieved. The heating is local in smaller contact sur- 
faces, which means that the desired temperature may be attained fast. In a 
5 preferred embodiment, the joining takes place in connection with the press 
rolls 21 and 22 driving the sheets forwards and, consequently, the sheets 
being in motion. In the other parts, the core bars 17 and 18 are not heated. 

In a simple embodiment, the heating member 28 comprises electric 
heating conductors, which extend in the longitudinal direction of the core 

10 bars and which are supplied from conventional power supply units (not 
shown). It is also possible to transmit heat to abutting sheet portions in 
another way. The requisite energy may, e.g., be supplied to the contact sur- 
faces through ultrasound, laser and other similar forms of energy permitting 
local or directed transmission of energy. The transmission of energy may 

1 5 also take place inductively or in a similar way and then be concentrated in 
the core bars 17 and 18, so that heating takes place locally. 

As mentioned above, there may be different material compositions in 
the different sheets. Aluminium foil or a similar material may be used in some 
layer. In certain applications, it is suitable to use an intermediate layer, e.g. 
20 the sheet 16, with a lot of filler and two outer layers with less filler. Thereby, a 
sheet material is effected, which resists high load in the channel direction at 
the same time as the outer layers are very elastic. Such a sheet material is 
very suitable for use to packaging. 

The material thickness may also vary in the different layers and 
25 according to the application in question. The sheet 16 that is to be corru- 
gated may in that connection be made in a considerably thicker and stronger 
material than the other layers in order to obtain very good properties as for 
durability and impact resistance. In the same way, also other layers may be 
given desired properties as for, e.g., durability and impact resistance. 

30 Fig. 3 shows an alternative embodiment with a third set of core bars 

29 inserted between the upper line of core bars 17 and the lower line of core 
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bars 18. The third line of core bars 29 has a cross-section adapted to other 
core bars and is provided with a second set of heating members 28' and 28". 
In the embodiment shown, the core bars 29 are made with square cross- 
section. Also the sheet which is to be corrugated is doubled in an upper cor- 
5 rugation sheet 16 and a lower corrugation sheet 16\ The double heating 
members 28' and 28" enable, together with the heating members 28 of the 
upper core bars 17 and the lower core bars 18, the composition of a more 
complex sheet material. As is seen in fig. 3, the result is two outer plane lay- 
ers and two inner corrugated layers. 

10 Fig. 4 shows a simplified embodiment with only two material sheets. A 

lower sheet 20 is plane and a sheet 16 is corrugated in the same way as has 
been described above. In fig. 5, an alternative embodiment is shown with a 
first corrugated sheet 16 and a second corrugated sheet 16'. In other 
respects, the embodiments according to fig. 4 and fig. 5 equal the embodi- 

1 5 ments described above. 

The section view in fig. 6 schematically shows how a device for corru- 
gation of the sheet 16 may be made. A lower plate 15 is V-shaped with the 
sheet 16 moving towards the tip of the plate. The sheet 16 moves in the 
direction of the arrow V. The plate 15 is made with alternating v-shaped 
20 recesses and v-shaped ridges. The device for corrugation may be entirely 
omitted, if the resulting sheet material is not too wide. An upper plate 14 (see 
fig. 7) with a corresponding shape fits into the recesses and ridges, respec- 
tively, of the lower plate 15. 

The embodiment of the device for corrugation is seen more clearly in 
25 fig. 7. The v-shaped recesses and ridges, respectively, are clearly shown in 
the figure. The shape of the recesses and of the ridges, respectively, is 
adapted to the shape of the core bars, so that the sheet is corrugated in the 
desired way, before it reaches the core bars. By virtue of the V-shape of the 
sheets 14 and 15, the sheet 16 will start to corrugate in a central portion. The 
30 sheet 1 6 is then corrugated outwards towards the sides from the central por- 
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tion as the sheet fed forwards. Thereby, too large a load on the sheet mate- 
rial during the corrugation process is avoided. 

According to an alternative embodiment, the core bars are arranged in 
the same V-shape as the sheets 14 and 15 shown in fig. 6, which thereby 
5 may be omitted. 
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CLAIMS 

1 . Method for the manufacture of corrugated material, at least one first plane 
sheet (19; 20) and one second sheet (16) of plastic material arranged in 
5 wave shape being brought together for adhesion to each other and the 
wave-shaped sheet (16) running over core bars (17, 18), 
characterized in 

that a portion of at least one sheet is heated at abutment against the 
10 core bars (17, 18) and 

that the first sheet (19; 20) is brought to abutment against the second 
sheet (16) for welding the sheets (16; 19, 20) together. 

2. Method according to claim 1 , wherein at least one portion of at 
15 least one of the sheets (16; 19, 20) is heated directly in a contact surface 

between adjacent sheets (16; 19, 20) with heating members (28) arranged in 
the core bars (17, 18). 

3. Method according to claim 1 , wherein at least one portion of at 

20 least one sheet is heated indirectly with heating members (28) arranged at a 
distance from the core bars (17, 18). 

4. Method according to claim 1, wherein the second sheet (16) 
arranged in wave shape is corrugated before it reaches the core bars (17, 

25 18). 

5. Method according to claim 1, wherein the first sheet (19; 20) and 
the second sheet (16) are pressed together against each other between a 
line of core bars (17, 18) and at least one press roll (21; 22). 
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6. Device for the manufacture of corrugated material, first members 
being arranged for feeding at least one first plane sheet and one second 
sheet of plastic material arranged in wave shape and running over core bars 

5 (17, 18) and second members being arranged for bringing together and 
adhering the sheets, characterized in 

that heating members (28) are arranged for transferring heat to a por- 
tion of at least one sheet (16; 19, 20) abutting against the core 
bars and including plastic material 

that guide members (17, 18; 21; 22) are arranged for bringing together 
the first and the second sheet in an abutment portion and for 
welding together in the portion heated by the heating members 
(28). 

7. Device according to claim 6, wherein the core bars (17, 18) 
comprise heating members (28) for direct heating of at least the sheet (16) 
which is corrugated. 

20 8. Device according to claim 6, wherein heating members (28) are 

arranged at a distance from the core bars (17, 18) for transfer of energy to 
the abutment portion. 



10 



15 



25 



9. Device according to claim 6, wherein heating members (28) are 
arranged at a distance from the core bars (17, 18) for transfer of energy to 
the core bars (17, 18), so that the same are heated. 
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10. Device according to claim 6, wherein corrugation members (14; 
15) are arranged for the corrugation of the second sheet (16), before the 
second sheet (16) reaches the core bars (17, 18). 

5 11. Device according to claim 10, wherein the corrugation member 

(14; 15) comprise an upper plate (14) made with alternating recesses and 
ridges and a lower plate (15) made with alternating recesses and ridges 
adapted to the upper plate (14). 

10 12. Device according to claim 6, wherein the core bars (17, 18) are 

made with a larger length in the central portion of the sheet and with a 
shorter length in the cross-direction of the sheet out from the central portion 
while forming the corrugation member (14; 15). 

15 13. Device according to claim 6, wherein the core bars (17, 18) 

comprise electric resistance wire for heating material sheets (16; 19; 20) 
adjacent to the core bars (17, 18). 

14. Device according to claim 6, wherein the core bars (17, 18) are 
20 arranged in an upper line (17) and a lower line (18). 

15. Device according to claim 14, wherein at least a third set of core 
bars (29) are arranged in a line between the upper line (17) and the lower 
line (18). 



25 
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